Abstract. Analyzing the flow channels between production wells and injection wells is very important to develop an oil field. For the oilfield D, the streamline numerical simulation method is adopted to output the flow line distribution, the allocation factor graph of injection wells, and water injection efficiency graph between two wells. At the end, the fuzzy comprehensive evaluation technique is also used to verify the results in the oilfield.
Introduction
The traditional methods of identifying the advantaged flow field include geology analysis, log interpretation, dynamic analysis, isotope tracer method, and so on. The authors take streamline-based flow simulation method and fuzzy comprehensive evaluation to identify the distribution of 3D flow field between the oil wells and the water wells in D Oilfield. Identifying the advantaged flow field by fuzzy comprehensive evaluation method is to consider the comprehensive impact by a variety of factors [1] . We choose the appropriate fuzzy transformation membership function to transform each non-linear factor into linear relationship factors which is related to advantaged flow field. Then we transform these factors by next step fuzzy transformation until the end of the fuzzy transformation.
Analyzing the advantaged flow field by the Streamline numerical simulation

Analysis the advantaged flow field by the Three-dimensional Streamline FIG
It can be seen from the 3D visualization of the streamline shown in Figure 1 , the streamline is thick between the injection well of WT4-807 and the production well of 4-907 in VII9 layer. The same situation occurred between WJ4-107 injection well and 4-12, 5-127 Production well. So we can make the conclusion that most of injected water flows into the production wells along the advantaged flow field direction and finally leads to the invalid water flow channel.
Study the advantaged flow field by the injection well factor chart
The distribution file that output by the results of streamline simulation provides the yield of water that distribute to each effective oil well. So we get the water injection assignment Table1 of WT4-807 and J4-107 wells and draw the distribution factor Chart 3. What can be seen from the distribution factor figure is that there is advantaged flow field between the injection well WT4-807 and the production well 4-907, so we can analyze the advantaged flow field in VII9 layer by the injection well factor chart combined with streamline distribution diagram. 
Determination of the advantaged flow field by water injection efficiency chart
The water injection efficiency of each injection well is calculated by streamline numerical simulation [2] . The daily injection quantity of each injection well is defined as the X coordinate [3] [4] , The daily oil production of every production well related to the injection well is taken as Y coordinate. We define the futile cycle injection wells as water injection efficiency is less than 50%. I found only two wells' water efficiency (WH5-137 and WF8-19) is greater than 50% by calculating 32 injection wells efficiency on the region. The efficiency of other 30 injection wells is all lower than 25%. It shows that these water injection wells have advantaged flow channel in some direction to a production well. The Water injection efficiency chart is shown as 
Determining the advantaged flow field by fuzzy comprehensive evaluation
The WT4-807 well group is selected as an example to study the flow channels by fuzzy comprehensive evaluation. Fuzzy comprehensive evaluation procedure is as follows.
(1) Dynamic and static parameters of Well group WT4-807 is shown in Table 2 and 3. The fuzzy relationship matrix of well group WT4-807 is obtained by taking the dynamic and static parameters of injection well WT4-807 and production well 4-907 into above membership Eq1. respectively. The matrix for the injection is listed in R1 and R2 as an example. [5] . Table 4 The injection and production well parameters One can get the conclusion that the well WT4-807 is invalid injection well and the well 4-907 is invalid production well.
Conclusions
(1) One can judge the flow channels by combining the streamline numerical simulation method and fuzzy comprehensive evaluation. The former gives the 3D streamline distribution in each layer, allocation factor between injection and production wells so that the flow channels can be identified.
(2) Both methods give similar results. However, the streamline numerical simulation is more intuitive and it can provide very meaningful guidance to exploit the remaining oil.
